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Liquid crystal, as one type of complex fluids, will impose elastic forces and torques
on inclusions, which are not found in ordinary liquids. Nematic liquid crystal is composed
of rod-like molecules and is characterized by the alignment of molecular long axes along a
particular direction. At the interface between liquid crystal and other surfaces, anchoring in-
teractions between liquid crystal molecules and the surfaces will create a energetic preferred
alignment for the liquid crystal molecules. If the surface is not flat, such as the surfaces of
spherical colloids and cylindrical nanowires suspended in nematic liquid crystal, boundary
conditions will distort its original uniform alignment, leading to a cost to the nematic’s e-
lastic energy. The tendency to minimize this elastic perturbation can lead to forces on the
particles. For those anisotropic particles, such as long cylindrical nanowire and carbon nan-
otube, both elastic forces and torques will be exerted due to its shape. The forces exerted
on the suspended particles by the nematic liquid crystal can be used to manipulate those
particles and arrange them into useful structures.
The dynamic behaviors of a magnetic nickel nanowire suspended in a twisted nemat-
ic cell under both constant and rotating magnetic field are analyzed, using the method of
equivalent capacitance we developed for the nanowire-suspended system. It is found that
the height of the nanowire depends largely on the wire’s radius, while its angular relaxation
time is determined by its length and the fluid environment. A comparison with experiments
shows that our calculation agrees well with the experimental results. Through an application
of rotating magnetic field to the system, in addition to the vertical oscillation one also sees
a small fluctuation which is produced by the rotation reversal of the nanowire around its
equilibrium position. Such a fluctuation will disappear once the rotating frequency or the
field magnitude is increased.
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